Abstract -By developing an improved procedure for arylboronates, twenty 1H-pyrazolo [3,4-d]pyrimidine analogs were efficiently synthesized as a source of a potent kinase inhibitor.
.
U N C O R R E C T E D P R O O F
Pyrimidine-containing compounds have been studied as a source of a potent inhibitor for a wide range of protein kinases through interaction with the ATP-binding site. 2 In the course of our studies on Src family kinases, we have explored a rapid and diverted access toward 1H-pyrazolo [3,4-d] pyrimidines (PPs, Figure 1 ). Here, we report our preliminary results toward twenty PPs bearing substituents at C1 and C3, by developing a modified procedure for arylboronates as a synthetic building block for C3-substituent. 3 The synthesis outline for PPs is as follows. The PP core skeleton with substituent at C1 (see Figure 1 ) was expected to be readily prepared by a well established, single-step procedure. 4, 5 A sequence of iodination at C3 followed by Suzuki-Miyaura cross-coupling reaction 6 with arylboronate is then applied to introduce aryl substituent at the C3 position.
First, preparation of arylboronate 4a was attempted. According to a reported procedure, PdCl 2 (dppf), KOAc, DMF, 80 °C, 2 days) was, however, found to be disappointingly low (27%). Careful analysis of the reaction mixture revealed that the major product was a dimer (35%, structure not shown), which indicated that 70% of bromide 3 was consumed by the undesired dimerization process. In fact, it has been reported that, under some conditions with palladium catalyst and inorganic base, homo-coupling of aryl bromide readily takes place to furnish symmetrical biaryl. 
the reaction was conducted in THF under reflux for 16 h, desired borylation product 4a was obtained in 85% yield as a sole product. In this case, no dimer was detected. The procedure was also effective for improved preparation of arylboronates 4b (74%) and 4c (72%), for which DMF was again inefficient as a solvent in terms of the yields (<30%).
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On the other hand, the PP core skeleton was constructed starting from 3-aminopyrazole-4-carbonitrile (5) according to a reported procedure 4, 5 including pyrimidine formation, iodination, and N-alkylation, giving rise to ketone 6 in 39% yield (Scheme 2). Reductive amination of ketone 6 with morpholine (AcOH, NaBH(OAc) 3 , 40 °C) provided amine 7 in 76% yield as a diastereomeric mixture (dr = 2.5:1). Finally, Suzuki-Miyaura cross-coupling reaction of arylboronate 4a and pyrimidinyl iodide 7 was successfully effected using Pd(PPh 3 ) 4 and Na 2 CO 3 at 80 °C to furnish desired PP analog 8 in 94% yield. The diastereomeric ratio was determined from 1 H NMR spectrum to be 3.0:1. From 6, three other pyrimidinyl iodides 9-11, analogous to 7, were also synthesized. 
Scheme 2
With four arylboronates 4a-4d (Scheme 1) and five pyrimidinyl iodides 6, 7, and 9-11 (Scheme 2), mostly unprecedented twenty PP analogs were readily prepared in a parallel fashion combinatorially as shown in Table 1 (46-98% yield over one or two steps from ketone 6). All PP analogs were obtained as an inseparable diastereomeric mixture with a ratio of 2.4:1 -10:1, which was characterized by LC-ESI-MS and 1 H/ 13 C NMR spectra. The successful synthesis of PP analogs in the present study was apparently owing to the synthetic improvement of arylboronates which eliminates formation of undesired dimer. Efforts are currently underway to synthesize up to hundreds of PP analogs, as well as to screen the members for kinase inhibitors with high specificity. 12 The results will be reported in due course. Table 1 .
U N C O R R E C T E D P R O O F
Synthesis of twenty PPs 8, 12-30 by one-or two-step transformation from 6. For representative structure, see Figure 1 . 
